Development of a MAb-based immunoassay for the simultaneous determination of O,O-diethyl and O,O-dimethyl organophosphorus pesticides in vegetable and fruit samples pretreated with QuEChERS.
To develop a broad-specificity immunoassay for organophosphorus pesticides (OPs), a broad-specificity monoclonal antibody (MAb) for OPs against a generic hapten, O,O-diethyl O-(3-carboxyphenyl) phosphorothioate with the carboxy group in the meta position of the benzene ring, was produced. Eight haptens were prepared and covalently attached to ovalbumin (OVA) for use as coating antigens, and the optimum coating antigen was selected. Then, a sensitive and broadly class selective competitive indirect enzyme-linked immunosorbent assay (ciELISA) based on the MAb and the optimum coating antigen (hapten H-OVA, possessing an O,O-dimethyl generic structure and linked through a linear spacer arm) was developed and optimized. The MAb developed in this study showed quite different cross-reactivity and selectivity compared to previously produced anti-OPs broad-specificity MAbs. Specifically, the MAb showed high and uniform sensitivity to seven O,O-diethyl OPs and six O,O-dimethyl OPs. With the optimum ciELISA, the IC50 values of the 13 OPs were determined as 23.1∼151.2 ng mL(-1). The average IC50 and coefficient of variation (CV) for the IC50 values of the 13 OPs were 74.6 ng mL(-1) and 33.9%, respectively. For the recovery study, a QuEChERS approach based on dispersive solid-phase extraction (d-SPE) was implemented to decrease the matrix effects of vegetable and fruit samples. The recoveries of six representative OPs from the spiked samples ranged from 89.4 to 135.5%; the CV ranged from 3.5 to 15.7%. The ciELISA was also applied to real samples, followed by confirmation with gas chromatography-tandem mass spectrometry (GC-MS/MS) analysis. The results demonstrated that the ciELISA is suitable for monitoring OP contamination in vegetable and fruit samples.